This study examines the linkages between corporate solvency and capital structure of the electric appliances industry firms which are listed on the Tokyo Stock Exchange. When we consider and use some theories, different relationships between corporate solvency and leverage ratio are derived. In this study, we clarify that in the Japanese electric appliances industry, the linkages between corporate solvency and debt ratio are generally negative. Further, we also reveal that about 50% to 60% of the ratio of total debt to total asset can be explained by our corporate solvency variables.
Introduction
There exist several important and interesting theories of corporate capital structure and they suggest some determinants of corporate leverage ratio. For instance, the trade-off theory argues that taxation and bankruptcy costs are important for firms' leverage structures. In addition, the pecking order theory suggested by Myers (1984) insists that firms' financing orders (firstly retained earnings, secondly debt, and finally equity) are important for firms' leverage structures. Furthermore, a recent concept of the market timing hypothesis indicates that the financing timing based on the conditions of capital markets is important for corporate leverage structures. Further, agency theory advocates that the free cash flow problems and being disciplined by leverage are important for firms' debt structures. Based on these theories, in the US, many corporate capital structure determinants were empirically tested by such studies as Frank and Goyal (2009) , Lemmon et al. (2008) , Hartford et al. (2009) , Margaritis and Psillaki (2010) , Gungoraydinoglu and Öztekin (2011), and Fier et al. (2013) . Moreover, there are further several recent studies on the corporate capital structure in the US such as Cook and Tang (2010) , Bliss and Gul (2012) , Colla et al. (2012) , Devos et al. (2012) , Dudley (2012) , Duru et al. (2012) , Lin et al. (2012) , Paligorova and Xu (2012) , and Eisdorfer et al. (2013) ; however, as far as we know, there would be little empirical research on the capital structure with a focus on the corporate solvency as our present study.
Based on the above research backgrounds and motivations, the objective of this study is to investigate the relations between corporate solvency and corporate capital structure. In this study, we focus on the corporate solvency and debt ratios of the electric appliances industry firms listed on the Tokyo Stock Exchange (TSE) First Section. This Japanese electric appliances industry is one of the most representative industries in the Japanese stock markets. Our contributions of this paper are as follows. First, we clarify that in the Japanese industry, the linkages between corporate solvency and debt ratio are generally negative. Next, we also reveal that about 50% to 60% of the ratio of total debt to total asset can be explained by our variables of corporate solvency. Third, we also find that in the Japanese electric appliances industry, liquid debt plays more important role in considering the linkages between corporate solvency and capital structure. The rest of this paper is organized as follows. First, Section 2 discusses several related matters, Section 3 explains our data and methodologies of analyses, Section 4 describes our empirical results and interpretations, and Section 5 concludes the paper.
Discussion
In this section, we discuss the relationships between corporate solvency and corporate leverage by using the predictions form several theories. First, when companies have high solvency, these firms' financial distress costs should be low. Thus for the high solvency firms, the tax shield effects should be more valuable. As a result, from the viewpoints of the tax shield effect and lower distress cost, theoretically, high solvency firms can borrow more and have high debt ratios.
Second, from the agency cost viewpoint (Jensen (1986) ), high solvency firms have a tendency to face severe free cash flow problems and should have more debt to be disciplined by the debt. Thus in accordance with the agency theory, ideal linkages between corporate solvency and debt ratio should be positive.
Third, as Myers (1984) suggests, the pecking order theory advocates that firms use internal funds first, and then use external funds. In general, stronger solvency firms have more internal funds; hence they should use less debt. Hence from the viewpoint of the pecking order theory, the relations between corporate solvency and firm leverage should be negative.
Apart from the above theoretical predictions, we can discuss as follows. First, high corporate solvency firms are generally profitable and sound companies. In such firms, there are enough internal funds, and there is little need to borrow so much in general. Therefore, without using the pecking order theory, we can generally predict that the linkage of corporate solvency ratios and leverage ratio shall be negative.
Data and Methodology
Our data in this paper are the stacked firm data. The sample period is from the fiscal year of 1981 to 2011, and the data to make all variables are from the Quick Corp. In our analyses, we exploit the panel regressions. The dependent variables in our regressions are the TSE First Section electric appliances industry firms' debt ratios; more concretely, we use two types of leverage ratios. Namely, the first is the variable LDA, which is the (book-value) fixed liability to (book-value) total asset ratio, and the second is the variable TDA, which is the (book-value) total debt to (book-value) total asset ratio.
As to the explanatory variables, ICR denotes the interest coverage ratio, LIQ denotes the short-term liquidity ratio, DI denotes the interest rates of the debt with interest, IEBIT denotes the interest and discount received to the earnings before interest and tax ratio, IEBITDA denotes the interest and discount received to the earnings before interest, taxes, depreciation, and amortization ratio, EBITEQ denotes the earnings before interest and tax ratio to the shareholders' equity ratio, and EBITDAEQ denotes the earnings before interest, taxes, depreciation, and amortization to the shareholders' equity ratio. Moreover, we exploit three sorts of control variables: LNSIZE denotes the log natural of market capitalization; TANG means the tangible fixed asset to total asset ratio, and OLD means the number of the years after the establishment of each firm.
In our panel data analyses, we exploit several models. The first is the single corporate solvency variable models with three control variables as the following pooled regressions (1) and (2).
Where X i,t is the corporate solvency variable, namely, ICR, LIQ, DI, IEBIT, IEBITDA, EBITEQ, or EBITDAEQ. We also test the following two types of full models (3) and (4). 
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Next, our second single corporate solvency variable models are the following pooled regression models (5) and (6).
Where X i,t is the same corporate solvency variable as in regressions (1) and (2). Moreover, we also test the following two full models (7) and (8) for explaining TDA.
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Empirical Results and Interpretations
First, we display the descriptive statistics for our variables of the TSE First Section electric appliances industry firms in Table 1 . Those displayed are the statistics of the stacked data for the fiscal year from 1981 to 2011. Thus we can overview the statistic characteristics of the data from this table. The numbers of the pooled data are in cross-section, 72, in time-series, 31-years, and 2232 stacked data. (book-value) to total asset (book-value) ratio and LDA denotes the fixed liability (book-value) to total asset (book-value) ratio. These two are the dependent variables of our pooled regressions. In addition, LNSIZE denotes the log natural of market capitalization, TANG denotes the tangible fixed asset to total asset ratio, and OLD denotes the number of the years after the establishment of each firm. These three are the control variables of our pooled regressions. Further, ICR denotes the interest coverage ratio, LIQ denotes the short-term liquidity ratio, DI denotes the interest rates of the debt with interest, IEBIT denotes the interest and discount received to the earnings before interest and tax ratio, IEBITDA denotes the interest and discount received to the earnings before interest, taxes, depreciation, and amortization ratio, EBITEQ denotes the earnings before interest and tax ratio to the shareholders' equity ratio, and EBITDAEQ denotes the earnings before interest, taxes, depreciation, and amortization to the shareholders' equity ratio. These seven variables are the explanatory variables of our this table, the dependent variable is the same year's Japanese electric appliances industry firm's capital structure variable, the fixed liability (book-value) to total asset (book-value) ratio. As to the explanatory variables, ICR denotes the interest coverage ratio, LIQ denotes the short-term liquidity ratio, DI denotes the interest rates of the debt with interest, IEBIT denotes the interest and discount received to earnings before interest and tax ratio, IEBITDA denotes the interest and discount received to earnings before interest, taxes, depreciation, and amortization ratio, EBITEQ denotes the earnings before interest and tax to shareholders' equity ratio, and EBITDAEQ denotes the earnings before interest, taxes, depreciation, and amortization to shareholders' equity ratio. Moreover, we employ three control variables in all regressions: LNSIZE denotes the log natural of market capitalization, TANG denotes the tangible fixed asset to total asset ratio, and OLD denotes the number of the years after establishment of each firm. In addition, Const. in this (book-value) to total asset (book-value) ratio. As to the explanatory variables, ICR denotes the interest coverage ratio, LIQ denotes the short-term liquidity ratio, DI denotes the interest rates of the debt with interest, IEBIT denotes the interest and discount received to earnings before interest and tax ratio, IEBITDA denotes the interest and discount received to earnings before interest, taxes, depreciation, and amortization ratio, EBITEQ denotes the earnings before interest and tax to shareholders' equity ratio, and EBITDAEQ denotes the earnings before interest, taxes, depreciation, and amortization to shareholders' equity ratio. Moreover, we employ three control variables in all regressions: LNSIZE denotes the log natural of market capitalization, TANG denotes the tangible fixed asset to total asset ratio, and OLD denotes the number of the years after establishment of each firm. In addition, Const. in this table means the constant term of regressions.
Further, Obs. (Panel) means the number of pooled data, Obs. (CS) means the number of cross-sectional data in each year, and Adj.R 2 is the adjusted R-squared value. Furthermore, *** denotes the statistical significance of the coefficients at the 1% level, ** denotes the statistical significance of the coefficients at the 5% level, and * denotes the statistical significance of the coefficients at the 10% level, respectively.
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International Journal of Economics and Finance Vol. 5, No. 6; Notes: This table shows the results of the panel data analyses with respect to the capital structure determinants of the Japanese electric appliances industry firms listed on the Tokyo Stock Exchange First Section. The analyzing period is from the fiscal year of 1981 to 2011. In this table, the dependent variable is the same year's Japanese electric appliances industry firm's capital structure variable, the total debt (book-value) to total asset (book-value) ratio. As to the explanatory variables, ICR denotes the interest coverage ratio, LIQ denotes the short-term liquidity ratio, DI denotes the interest rates of the debt with interest, IEBIT denotes the interest and discount received to earnings before interest and tax ratio, IEBITDA denotes the interest and discount received to earnings before interest, taxes, depreciation, and amortization ratio, EBITEQ denotes the earnings before interest and tax to shareholders' equity ratio, and EBITDAEQ denotes the earnings before interest, taxes, depreciation, and amortization to shareholders' equity ratio. Moreover, we employ three control variables in all regressions: LNSIZE denotes the log natural of market capitalization, TANG denotes the tangible fixed asset to total asset ratio, and OLD denotes the number of the years after establishment of each firm. In addition, Const. in this (book-value) to total asset (book-value) ratio. As to the explanatory variables, ICR denotes the interest coverage ratio, LIQ denotes the short-term liquidity ratio, DI denotes the interest rates of the debt with interest, IEBIT denotes the interest and discount received to earnings before interest and tax ratio, IEBITDA denotes the interest and discount received to earnings before interest, taxes, depreciation, and amortization ratio, EBITEQ denotes the earnings before interest and tax to shareholders' equity ratio, and EBITDAEQ denotes the earnings before interest, taxes, depreciation, and amortization to shareholders' equity ratio. Moreover, we employ three control variables in all regressions: LNSIZE denotes the log natural of market capitalization, TANG denotes the tangible fixed asset to total asset ratio, and OLD denotes the number of the years after establishment of each firm. In addition, Const. in this table means the constant term of regressions.
We next exhibit the results of our panel regressions in Tables 2 to 5. From Tables 2 to 3 , we first understand that the relationships between corporate solvency and debt ratio used the fixed liability are statistically significantly negative in general. Further, the results of our full models (3) and (4) shown in Tables 2 and 3 indicate that only about 10% of the LDA can be explained by our corporate solvency variables. Next, from the results shown in Tables 4 to 5 , we understand that the linkages between corporate solvency and debt ratio used the total debt are www.ccsenet.org/ijef
International Journal of Economics and Finance Vol. 5, No. 6; also statistically significantly negative in general. Moreover, the results of our full models (7) and (8) displayed in Tables 4 and 5 suggest that about 50% to 60% of the TDA can be successfully explained by our corporate solvency variables.
Next is the interpretation of our results. We consider that first, (1) our discussions and predictions based on the tax shield effect and the distress cost perspectives are not empirically supported. Next, (2) our discussions and predictions based on the agency cost theory are not empirically supported either. Third, (3) our discussions and predictions based on the pecking order theory are empirically supported. Fourth, (4) our following predictions documented in the discussion section are generally empirically supported. Namely, because high corporate solvency firms are profitable and sound companies, thus there is little need to borrow so much and hence the relationships between corporate solvency ratios and leverage ratio are generally negative.
We should also interpret the strong explanatory power of EBITEQ and EBITDAEQ with positive signs as shown in Tables 4 and 5 as follows. Namely, we consider that these two might not be pure corporate solvency variables but ones that measure the effectiveness of corporate profitability. Thus we may judge that, in general, in the Japanese electric appliances industry, corporate solvency and leverage ratio are negatively related.
Conclusions
This paper investigated the relations between corporate solvency and leverage ratio in the Japanese electric appliances firms of the TSE First Section. We clarified that the connections between corporate solvency and leverage ratio were generally negative. Further, our empirical tests revealed that 50% to 60% of the total debt to total asset ratio could be successfully explained by our corporate solvency variables. In addition, we can derive several interpretations from our results by discussing related theories and their predictions. First, in analyzing the relations between corporate solvency and capital structure, (1) the distress cost and the tax shield effect perspectives cannot be applied; second, (2) the agency cost theory cannot be applied either, on the other hand; third, (3) the pecking order theory can be effectively applied. Moreover, we revealed that the explanatory power of our corporate solvency variables for the total debt to total asset ratio is much stronger than for the fixed liabilities to total asset ratio. This would be one of the most representative characteristics of the capital structures of the Japanese electric appliances industry firms. Therefore, we note that it is important to pay attention to the operating and financing characteristic in each industry in order to understand the corporate capital structure in the real world.
